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(57) Abstract: 

PURPOSE: To provide a method of multiple vacuum 
treatments which enables continuously successive 
vacuum treatments in the same vacuum chamber, without 
restoration of the chamber to the atmospheric pressure, 
even after a vacuum treatment is completed; the 
installation therefor and the functional film produced 
by this process. 

CONSTITUTION: In the vacuum chamber 1, the running 
web 2, for example, a plastic substrate film is 
vacuum-treated repeatedly, when the vacuum conditions 
for several vacuum treatments are equal (for example, in 
plasma treatment and plasma CVD). If the vacuum 
conditions differ from each other, the web 2 is 
vacuum-treated, then wound up, and the vacuum 
conditions are changed without restoration of the 
pressure to the atmospheric one in the chamber, and the 
film is treated under the changed conditions, as it is 
conveyed in the reverse direction at a suitable web 
speed using several vacuum treatment mechanism 5, 6, 7 



(for example, plasma CVD or sputtering). 
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CiB7^>C-vV-> 1 0 4<D<5Jft*>>— ^*a<EttJ« <* 

[002 6] 
^UScDii-gr) 

02 1 <DS9M±7 a ;UA©Jit»flE«:/n-r. 

02(c*5t^n iii2B^7Xf ^S^^ua-c^ 




(5) 

7 

gg: TAC7v^A) Xtetfy x^L^-r UVZ U- h 
7^;UA (DBS: PET? ^UA) -C&£„ 
^X^^SW? ^ Jl/Al 1±(C. StfffiM 1 2*5JBflc 
3nri»*. 3 6CC*©»3|R(JB1 2±tca98^X?- 
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<hicJ:0iS^3n^o 
[0050] C^ife^e D 

J5^P?ih^ jUA<D»tagl-€-0 6 (R^^P-fextcj:^ 
®®3^CDiS^) 

m 7 K#ggS§#| 6 ©SS#J5i±7 -f Jl/A(DJl«l^?:^-ro 
H7«c*1-g»B±7 -f^AB, 8W2HfiSW4©SI*lK 
ih^ -/;UA©B«RKCCfeW4^- Fa - FIB l 3 <bT i 
O, 7 £©IHK:, »fB»lt)Bil/r©I T 

[005 1 1 ^7 ©Stififii^ -f ;UA©Ka*ffiB- ffl 
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1P*9C0D— Jl/3(C-tey hO/cti, S^?- 

7 ^ ;l/A(D^T*tC^^ffiJitC I TO<D*^ £ '/> 
y(c£9 IT0XA^I19?:Mb t ^c>tn-;u 
4 4 n-;U 3 £j£H]$£UTiSM:7 ^ JbA*2ij£tT St*. 

*jE*tf3-err^©^f*CC^5X^CVD6Cj:"5 S i 
O, CVDHl4e^ 0 
[0 052] ±Sa#ttitt8!<D««#tt£ l/"C, SSS^ 

^^t/^xv^^o/tffitciBgu -Jvx-vmm 

t C<D»S7 -fil/AO^f*^, ftftJtC^X^CVD* 20 
tf^fUS'^ ^A±&tS i O, C VDI1 4*J&fiESt* 

C<Dg6S^ ^A<D^T4 3 Ct^^;l'A±<DS i O, 
CVDJgl 4±ttT i O, ^A*^iJ>^lt t Ti 

o, iznm-rz. gss^^A 

TO^^ai8«r»BliT4. *C»r. iS7^;i/A 
F =J - h » 1 3 /&S#J@ 1 2 /3MB ^^f^ltt 

[0053] ^^Xv^S^cDBu^S, ScOtt^Xv 
CVDttJ;SCF< , SiF« ^(D#X£fflWd£&e 

40 

[0054] 

±7 v;l/A©JB«WS«:feW«S±H<DS i O.CVDIB 
14 (®®Jt^J1) Jbtc$6Ki. Ti0 2 yUS?*8il 
7.GfiBB*r*JlK SiO, CVDiH (fifflSf* 
H) *^SL/cfc<DT?**K «»&Wc(BB«r*Ji4BSJS 

<*sihd«> ismmmm/^mm so 
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-f ;l/A(C*Jt>XT i O, 5rHl 7SOS i 0„ C 

VDI1 4«51-©HtailEW^«ttWI4 4rai;"C**. 
[0055] ±ia*«*r*«©«»'C*ft T i O 

TO, CeO, . HfO, , La, O, «Ot*f*«:fl6ffl 
UtW^o TiO, ^ 9 >B1 7K<fc*) UV*v h 

ttttt^-r-ac */c i tox/^9 ^ri 9cc 

[ 0 0 5 6 ] H 8 ©EMK-ifc? -/ ;l/ A^Sig^ri* (i, bu 

ian«i«w i riftHjLfc^x v h&v&j&Ltcmmftm 1 

2Rtf"- K3- hH 1 3©3BBE3tifcaJB7 ^ JUA 

<bh&. ^-K3-hbi 3/mmmmi z/am?? 

X? v Zmtt? -f JUA 1 1 *>6&4Slffl7 ^A) £0 

" i o^sss«ifflKao*ffi^ t>^irtOT-Ji/3 

4 0, 7*JBBRU. n-JU3CC^^HZSo 

[0058] ^X^-C, J^^- f 1 rtOKS^f*?: 

- JU 4 Srifi @|£ L, r ^ =? X v^fflCC® "T 4 iSS"C « 

@7^JbABD f i^tT3#-&3afiK:fciir, KMJiv>f 

^(CjPtL/t^XvCVDtaOSiO,, 

SiO, CVDM'l 4Sr?eRW*. [HJ^^Jftf^ 

,«r«0ii0r, TiO, *R (Wffl»r*»> 17 

RC;S i O, CVDIg ((SRB9r9«) 14*6ttSffl^ 

"WHIRS* 

[005 9] ±K#ffi4«afl<D«fi*ffi£ f^^ 7 
;UA*S 1 tc^T^ttK^Srt©*!?^ + 1 
'rt6n-;b3CCi2? hOfcfft. Sffi^ + >^- 1 
^e*7*7Xv^g|«:®b/cffl(ci®ggiy, i^-^P 

ccDgt^^ ^ JUA©3fef7*«:. awtc^^X-vCVD* 
ffC^UISS^ ^;UAjbCCS i O x C VDJgl 4*^fi£S-^ 

msufca. p-;u4, p-^3*aj*ss-&"cx^y* 

CCDgiM^ ;UA(D^tf cpCCSM^ ^ ;UA±CDS i O. 




(9) 

15 

CVDB 1 4±CCT i O, ^A^»J>^/ir, Ti 

ZJEMIZ'S* [g^C±IB(Z>^XvCVD£±fB<DX 
/<y*y>y*ttgigbT. (&JJH9J) * * T i O a 

17/SiO^ CVD^/TiO, X'<7*tt 

itulB^- Fa- hill 3/SSKUai 2/ai»79X* 

-Fa- hBl 3»J«cSWl/t, «W7-f^AtlB(BU . 

[0 06 0] v' X^Vmmo>m^M. sRl>«^XV 
CVDCCjc&CF, . S i F« *©#X*m>fcfft*i3 

0 9 tC^HJfi^ 8 <D #X A VT-U >b A©Ji«J5K*iR 

To H9 ccs5r//x/<yT-7 -r^Att. aw^x* 

v9W&V -(^Al 1±CC^vXvCVDCCJ:0 SiO 
x CVDBl 4j^J*S*ifcfc©r**. 20 
[0062] BQO^D7-7 -f iI/A©SB6^tt 

a i isai <DpmM^Mmmm<oM^ * 1 ft 

coa^^x?-* ^Stt? ^;uai i©^f*cc, 

77X7CVDta0SiO R ^ItSiO, CV. 30 

ire, ^^xv^aoci^f^a^T^o 

[0 063] H90^y7-7 * ;VACDSJS^ffiO 

Mfetoxu, ^eoa/x^yr-:? >r ^A©«a;&& 

[0064] CHteW9D 40 

b i 0K#3H(fiM9 <o% v ?^*)vmc&mztiz>Mw 
wm&y << jpAc^jf fli/&£7jrf o b i o cc7nfja?a»« 

tt7-r;l/Afcfc. aSB^x** ^St*7 * ;UA 1 lco— 

hi 9WMsn t mm-?vx*v9mt7 i 

<Dffi#CDffi{c«*SUB 1 2 *^ or K a - h Jl 1 3 
[00651 ^10 CMfflBaSStt? A ;UA<DSia#ffiB: 50 




W8- 1 76326 
16 

t ,X<D£5trCL'C'ift>tx&o mm??**"* *V 
Al l±tca»»Jtlfcffl/-T«»SW12*JBfiJEU 
ivc-e©8»8»JJB l 2±CCmJiElliS0fl 1 -cSMBl/fcKE 

^-Ka-hJBl 3 <*>«!■ 7 
A£ia 1 CD^fflK^ffl^S^SCS^ * 1 rt^o 

^xv«iaccaofcffitcBffio, fco— ^<Dn-ji/4 
cc^^x^^tcaofc^faare*Bx*. con 

ti74)l2*l im (^-Ka-HBl 3W±fcfcE*fflH) 

juaBwunsu ttaa^^Atx^^y^cca 

1 I TO«>Xr5* £ y >ytC<fcO I T0^7 9£ 
[0066] (UttWlO) 

^ Jl/AflOJlWflcSr^-r. 0 1 1 CCtel^T, S i Ox 

.cvDjsi A/^-v^-vmi z/wmmmi 2 /a 

■!l 1 <DS@7 ^ ;UAB, BuSaHtSW 1 ©S*ES±7 ;l/ 

[0067] *m»m 1 0 oswi»±e*f*-¥03fca9i 

T?, HlCC^T^aKSftiffliESEifflt^S i O x CVD 

■ u/^Fa-m 3/mw?mi 2 /mm? 5 

. AoaiB^^x^-v ^?S«7 -f ;ua 1 10JtC,*^ , 7^^ 
mS^aF*9coo-;U3tc-fe hUO-;M{C«*ffi 

7-12 owjk: i toox^'v * y >y*?Tt^ 1 to 
: X^-**j8l 9*JB)3t-rS-- 
[0 06 8] O 
a^aggtt7 ;UACDBjjg^|-e-(D3 

a 1 2 tc^xtfcffi 1 1 <Dmwmn&? h ^ ao««wi* 

^JSWI 1 1 cDS^^mtt^ -//i/AB, mflB^JS 

[0069] 1 1 ©JK»l«±t±*f*#(/fcaM 

zS^tt:? -r jl/A<Ol5ia*fttt, mrl^Jfe^ 1 <b[Hj-<D§! 
SE&ttr. B 1 tc^T^ffiJE^^ffiKS^fflC^S i Ox 
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CVDIH 1 4 (®S*f^Jg) /^-Fra-FJBl 3 (ft 

jUA 1 1 4RW»±tt*W^*WB^ a Jl/A*» 
6 0 CCDS® 7 ^ ;UA£01<D^®K2&fflS 

HSU fe^— ^©n-;U4K:^^Xv^atcaL/c^ 

Hfr&omwf^xr y zmtt? iM(sio 

x cvdKi 4«£ttK*HW> <c»i,r:/^X^«B«c 10 
xv^afficc i Too^?J y >^«ictD i To^f 

[0 07 0 ] 1 2D 

vzmt? litc^AVT-IBil/r s i o 

x CVDBI1 4«»5SU ^©SiOx CVDI141 
6C&tt©fc&CCM- K3— hH 1 3*JBfiEL. — 3 

2 0*^UT2ff«ttO I TOXAv £Rl 9«:Rttfcfe 

tt^r^ffl-r 4 c t #*r » -5 tr - xsj© wa^tfiSA s n 

17 * ;l-A*H 1 <D^SK32i&ffliSfi©K^ * . 
lrtOO-Jl/3CC-tey hO/cf*» + 

1 1 OEtcStLr^X^CVDCCj:*) S i O, CVD 

s^t>/<-irt©a;2a*«iBu. sm^^a** 
x^* y ^ ij > y I to^a ^0 1 9 ^Mt^o 

tfiSKTiE*lTS-B:r«Ha©S i O. CVDJS1 4tc*t 

B;7 v;l/ACDS i O. CVDJR14_Hc, EfiBIBSSW 1 
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[0 07 3] CHJfiWll3] 
7 y jfcA«i«gO»«ffl*<P2 

0 1 4 tc^SUSW 1 3 ©7 < h AiSfiSSK^aWfiS*^ 

•To #ss*60»i 3(D7 -/ji/AjftfiSffiB, iria^iswi 

2 ©7 -/ ^A«M«Oi««KJ3lr>t^9 -f V-JB 2 

OZmt, -£(D{igtcS i 0„ CVDKUiRWfcO 
4>~C&3o 3<D7 -/^AS«Sfi«, 

yr-JiiLT©S i Ok CVDil4^7X^^ 
S^^bAl l©±TCC2«»JiSS*n-S©'C. 

yr-tt#3 6«:»ffc3*i, i to*^»*«2 0 
ccsmttss i o. cvdii 4tt:/^-fv-«M6*f$ 

[0074] 1 3 O^I»jttt*tt^Uc»W 

^AKaestttt* mm?'vx* * *wa? * 

;UA l 1401 <D^mm^.HBM^<DM^ * >^'- 1 

20 ;U4fc^^X-7«Hiecai/^<TjiK-e«#a!t*. 
fin? * ^Aco^T^tc. jSW^^x^v^Stt^^;!/ 
Al 1<0— ^©K-ffiCC^XvCVDOCctO S i O. C 

vdjssi 4*j&au RB#atmia»o*rfl6^©jtiatc 

$6(C7 , 7XvCVDiaO S i O x CVDSH^ 
[007 5] no. + 1 rtOK^S^X 

SiO, CVDjggl 4<D-^CXA7 * y>^(cj;t>» 
30 ^t4IHiLrCD I TO^'v drKl 9 «rJBSET4. 

"C, Kffi^ + l *^c©ai7 ^;UA^lsttUL. 

CVDBI14©ffl(C. KSKttiWrS^^r- F3- hlB» 
flgfi^^r^Or^- Fill 3£^J?W&o C 

- hfll 3CcKtttt*ttiT3"4CCtt, ^-F 

BS(c<t5ffEfS^ SKC^iffcffltttr-X^OttT-* 
4. 

40 [0 07 6] CIOiWl4 3 

awisw^ Aomaw^g) i 

0 1 5tc*HteW 1 4CD?»/^SW^ ^ JUACDBflteRtm 
To *^^1 4<DJ»I»H»7^;1/AW, ^7*7^^ 

[007 7 ] #jgS6W 1 4 ©Jft«JSI4^ * JU ACDKBt^ 
7^JVA1 14, HI CCmT^S*^toJl^S©^^ 

so -lrts^^xvjBatcabftijEffiatcBiKi/, to- 



Cll) 



IS 



CCDS®? ^ JUAtf^f^CC, SW^^X^-^^S. 
#7 Jl>A 1 1 CD — 2lf <DK"tfi&t ^ ^ Xff&M&tf o "C „ 
ffi«tt**t*S yet S^ft>^-lfi©S 
2gft£*^ 7 £ y >^tcSLfcffl(c«SEU mrieojgaj 
7 7^^7^7^i/Ai i sx^y* >;>y«cao 

[0 0 7 8] C^iS^lbD 10 

m i 6 (c*saa«a i 5 <d?&s&5§* ? * ;u ACD/it£j&£^ : 
4omasMy ^a (Hi 5#jh) ©3&ttK«*B2 i 

»^ y^akSS-ut-, *a?(ft»S«»2 l±Cc$e>CCK5 

A-F^-hii 3^fflssnycafflccaMi«ciaei 

CO 08V) ] 

Bl 1 7 CC#^Srfc#iJ 1 6 <OB!*#: 5 ^-(DMffif&Z^To 

#mM$ii eomMWs'y-te* aga^******* .30 

1 ±CC. Jgg^JJl 1 2 SrJgfltU aci^Jiia . 
^«lKStt98 0fcESEtt* : ff , r6^"-K3--bJBl 3 . 
*RWfc»Jl7 -< JUA_Bc v ifflH*r*IBi.Or T i O* • . 
^Sv«l74»l SiO, CVD*14 

(ffi)BJr¥JI) iTiO, ^'^117 (SHI*?* 

H»*ft£-f S. 

[0 0 8 1 ] "#IQfi«l 6©SI«(*5^-«ac©J:5K: 40 

Lrs^sti*. aw^*** ^st*7 ^jbA 1 1 jb 
«cffiaffj*afe^brffi»aiijii 2*»flEL. ycc»r^- 

tifcsia? a & a^h i tc^T^ss^a^soKS 

+ lrt<Dn-Jl/3CCH2^ hLfcfft. 

l«*^^XvftifflCcaOfcKaKfC!HSEO. b5 

>\- Kn- F» 1 3 IcWLT^X^ftBi^MTl^ fi& 50 
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[0082] 3Cl>r % + 1 ft<DK£g£* 

mvmmztitcmm? ^uA^y^xv^stcjSL/cTE 

CVD^Iitf^SiO, CVDll 4%Bj8&& 0 31 

u aa^ -/^A*^^^^dr , ;>^ccfflL/c^fifiK'c 

ifi^tfU X^>#y>^CCj:£T i O a x-rs**BU 
7£^fiXlT£. MIBCDS iO, CVD814 (ffifflW^ 
S) iT i O, X'*v*Mtl 7 (S5/S#r*Jl) ©JgfiKM 

[0 08 3 ] 360C V T i O a X^** £N 1 7 (igSSr 

*ji> ©^mk^^t, mizmmmi-c'ii^tc, x^x 

^CVDKJ:*CF« , SiF< «<0«^*fflC^c«*a 

-«:teW*i«Jl!ff*»©f**4i br±lfi(Z>T i O, ocf^ 
x.r, ITO. ZrO z , CeO a , HfO, , La,. 

mj&omMW^^-^. ^©s i o x cvDigu <® 

[0084] C*»«17 3 
Sl^tf Qjitji W^g) 2 

19 1 8 tC^HJSW 1 7 <D^m^ S 5-<Dmmf&ZwT. 

7^;VA 1 lJifcaisBSW 1 2«r/M/t:^- Kn-hlB 
1 3^M$n, $6CC^<DjitC, i O a CVD 

I14i, Ag^-^B2 2 4 t SiO, GVDI1 

[0 0 8 5 ] 7©^m(*a^-^;X0)<fc j 5CC 
Or^i&Sti5o S?^^^^^ ^S1vf7 -y;UA 1 lJb 

n/efg^^ ^ Jb&zm i tcTnT^ms^s^gcDK^ 

irt*^x^jfflfflKiaufc*^tocjniso. 
xvs^wia l temmm-c & 5 -jkdu -j\,4 terns 

[0086] commy ^^(om^c^ mmm7<< 

;l/A(^/^- Fa-US 1 3«Z*fUr^^XvMa^:tT 
^X^CVDM^SiO, CVDH14SJBBE 
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tf^SiO,, CVDK14*JBJSE'r*. 
[0 08 7 ] .10 

CHI] #»9J©^KX£JffifflKB<D 1 W^ffiKDKKia 

[02 ] 3i*S#J 1 ©HfttKUt? ^ ;PA<DJf tft/Sfc^T, 
[0 3] £&%0t 2 <DK*H»Jt7 * il/AOJBfllflS**-*-* 
[04] SISfiW3.<OHftHS5ih7 ^ ;UA<DJI*JtJ££^ST. 
[0 5] |g)56«l4(OH«IE6±7 a Jl/A<DB«^*7ST. 
[0 6] jli6WI5 0SftHK±7 -{ Jl/AOJlfllfiS*^. . 
[07 ] H*S«6©JRStl!S±7 * ^A©lffiJS^^t« 
[08] 7 ©E*tlK±7 * ;U A©H*KJ5£«:5Vr . 30 

[09] HJfiWSO^/^^y'r — 7 / Jl/AOJBtiKE&TF 
To 

[010] sas«9(o*^^*^*Kfi6ffl3n4a!iB 
[0in smMi ooswKFittfc^Lwawaiflt 
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: [@12] Sli&tfd 1 1 -f ^ AOJB*fiS* 

[013] SSfeWl 1 2 ^ ^ AfSSStBCDJf tiJJ&£^ 
■To 

[0 14] 1' 3 ©7 -i;l/A?RaS«©JBfllfiR«:^ 

-r. 

[015] 1 4 QjfitJHJKa* 7 a ;1/A<D»»fiR€r*n 

To 

[016] HffiM 1 5 <£>?&&J59* 7 ^ )\sA><DmWf&$:7n 
To 

[017] SUfeWI 1 6 OSIStt 5 ^-<Z>H#tfE*>KT. 
[018] HS60d 1 7 <DB«# 5 ^-©n#flt*SVr. 
[019] ^SfctfH 1-17 ©£K^ffl*cSifittJtffi*ft 
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[03] 



.14 : SiQxCYDSKfiJSffWH) 
^12 



-11 : aWT7lfT?3W7^A 



.15 : Si(UrtTja«ffle5r^S) 

.13 : A-KJ-v«cR®irf*ya>' 

-12 : ftSffflJS 

-11 : a^/7Jtf»iO«7<U 



[09] 



II 5] 



,14 : SiOxCYDfi 



.21 : &££&jg 

-11 \mtn&r9&ttim 



(13) 



ISM 3 ! 1 8- 1 7 6 32 6 



1 1 



[04] 




,14 : SiQrC7DJHC{iS0r*JB) 



,13 : 

- 11 : S9irWfi)2fctt7<W 



[06] 



.14 ; SifeCTDjRCajetfWS) 

-18 t filfittfitttfl 

,13 : ft-Fa-Vfl 

'12 : ffittftUS 

-11 : &9imM2£*f7<W 



[B5] 



.14 : SiDxCyMSCOfiffflM) 
,13 : A-W-WH 

-12 : »<wna 

,11 : a?H77JtfT?3£#74*A 



10] 



14 : SiOxCTDRCOJe^JH) 

19 : ITOAMfiie&ttt&ltJi) 
13 : IV-F3-HB 



-12 : 

-11 : j&.WmW&titH**' 



[08] 



-14 : SitoCTOK&JStfr$@) 

-17 : nwimmmm^M') 

,17 : TiCUVWiBKSSJSflfSSH) 
,13 : n-fy-m 
-12 : &**Ufl 

'ii : mtmM&vtW'L 



[011] 



.14 : SiQxCTOffiKttJ0fff*&JB) 

-is : A-F3->j9csepfjma> 

-12 : t&SMU 
• 20 : 77<i-!B 

-19 ; JTWWJROfft^RUhJB) 



,13 : A-F3->aO$tt«) 
-12 : &£*<jfl 

-11 : awnwmtw 



[012] 



13] 



13 

'11 

. 20 
- 19 



SiQiCVDffSaXAtt-JB) 



,14 : SiQxCTDBKffiB&rmiB) 
'13 : w-F>HBGKJB0r*W) 

'11 : aOmfriStfr" 
-19 : ]TmA,>»(^aS5ibJS) 



[016] 



-13 : 

-si : tmsmi 
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17] 



13 : A-F^HaCESS&B) 
U : SiQxCYnKOlJVW-fB) 

U : SiOxCVn^OIXrt97-«) 
16 : lTatf?MKC99B0D 



,17 : Ti(Wrf>JKOSSS^f*yB) 
-14 : SiObfCYDBKGJffl&r*SflD 
-17 : Ti<W>*3*GWa£fr*SB) 

-L7 : Ti<MrtT*«OTGBPr*P«> 

✓13 : A-F3->fl 

-12 : 83B*9B 

-11 : afDJ77XH?2fct*7<jH 



14 : SifeCVDJS 

22 : AsWt>« 

H : SlQxCTDfit 

13 : i^fo-m 

12 : 

11 : &9§77X*7*afc*f7^ 
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